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ABSTRACT : PROBLEM TO BE SOLVED: To provide an environment monitoring method and a device 
capable of detecting the pollutant existing in the atmosphere simply, quickly at low cost, 
and feeding back the measurement result to environmental control, and a semiconductor 
manufacturing device equipped with the monitoring device. 

SOLUTION: This device has an infrared ray transmitting substrate 12 placed in a 
prescribed atmosphere 10, an infrared light source 20 for allowing infrared rays to enter 
the infrared ray transmitting substrate 12, a pollutant analytical means 30 for calculating 
the concentration of the pollutant in the atmosphere 10 based on the infrared rays emitted 
from the infrared ray transmitting substrate 12 after multiple reflection by the inside of the 
infrared ray transmitting substrate 12, and a pxjilutant removal means 50 for removing the 
pollutant In the atmosphere 10 corresponding to the concentration of the pollutant in the 
atmosphere 10 calculated by the pollutant analytteal means 30. 
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M\JE.LtzmMimmn'¥<7)i^mmmc^mmlzm':s\,^x . m 

mtHLfzm^m^^^m-hztizj: o . mmmf^ 
umms] m^miimir>mm't-i':fjmiziiy^ 

X, 

n^^Mmmcoii-^mm-i^mzMm-t^ ^^mmcom^i- 
m^MiKmiztkiiiL . miEnm.mfSmmi^mmm^'p 
izmf^^-i^m^mmt^ ^ t ^ itm^: •ri>^«^- ^j'^ 
ft. 

im^mA ] it^Ji 1 sSML<^mm^~9:fjmizjs\i^ 

X. 

mm<7)&^^tm L^j:i}^i^mm9mmms.izxm 

mB\^hm^mmiz^'¥-mm^ii^^^=^hmmi 
n<7)mEimm%'pizi5i-r^mmt:mm'th ^ t ^rnmt 

im^ms] mmmijbm4cr,\,^'rtii}^imizim<7) 

mimi-m^mmz^^i'mi;Km^^m\-mmt . 
mm^nmsm^p^si^^^mmi Ltimzmimfhrn^ 

[a*^7] a^6im(r>mm't-:?mmizii\,^ 

T, 

n^i^miiKcr>^i'fms'Simznm-t& i^^mm<nmfi- 
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M<^)mmm%mzt6{'t:^mm&mm.-tt z t imwit 

X. 

msmm^mmfr^fm , l timmizm-^i -^x . 
mB\-thm\-m(7>mJS:mmiz^^m$m^^^^^^m 
m3M<7)msmm%'Pizi3ifhmm^m^^?>z t 

im^m 1 0 ] mMcr>nmM<^izmM^ixtz^mi^'y 
:!L~^-^izm^co!>m^mt^^r; oi-^^mm^^t . 
nmmm^'pizmM^titzmmmmmt . 
urmmfmi^mi^izm^m^xm-r^^^^i-Mt , 

mLXK)tiim^ix?>m\-mzm':s\^x. mvimmm^cD 

mmmsmMj^mmk^zx omm tfzmimmn'^<^m 
m9m<r>mmizmtx . mmmmM.'pcom^mmi:^ 

I it«JM 1 1 ] M^m 1 0 imcr>¥^fi:mmmmizi5 

mimsmMii. mi^i¥^:c-:>^mm^mzxhm 
tmm.<r)9m^mfrt?>fzif>izmifk^j:^mmx'hhz 

m^rn. 1 2 ] mam i oxji 1 1 tmcr>^w^ 
mm.izii\.^x. 

t^Uffo^ifLxmwmw.-^a^--'^^m^-th^% 

[000 1] 

x/mm.. m/tiZ. z(7)Xo^j:mm^--^^m.^mtti^ 
m^mm^mzm-t^ . 

[0002] 
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[0003] mm. ^mt^mwi'.im^imxu. ¥^ 

1- y 4 ■<fL^mmiz J; ') X viftMi':)rS?l^9afi//tT;b 

ii-s-jS^icfci >•<: , «Bi£7.)> ij 3 > )gi^*J'K«-<:'ig^$ 
it^c 0 imt-^^ Lxmrntm^^ixh^^ii . x- 

[00 04] if^. *#f4J^S^6')M5t(cffiffl$nTt> 

hit*.} \/y=> -? ^ -^mza^ >Tti. #«(*'^x-./N± 

(i^^ffi L /> 7 ;r h U- > vmzmit^^ Bsgt^s c t {c 
[0 0 0 5] 4;^.:. ^mW.rx3^7^\i-'mz^^)->}V 

-Kn^zii^^x 'm-yix^ < <7)mmz i -r ^ oxs** 
t ^^t'^ j^-'^i}^m.w9\-^ziii^tLtzt^izii9m 

izm^tih. Z(7^b^. '7x-'^{i^m4'^7)K3g^::J:-? 

mmmmizmm^ix^zti}i3b^. ttimw^meommtk 

im. Wimmimtctizmiik-^ti^zthfj^i,. ^o- 

-»i^j.p^<7)m^'^iz^titi,^miimzj:6t t>*> 

^K*''»^ LX±t^hc7)t^x.hiXXi^i.. 

[00 06] Lfzij^-^x. ^mwmmm.f^'^^ti^ 

Iz-ktiL^mmismcri&i^-^ 'J y^LXi^miiM(7) 

mifyxmmx'f)^ . 

[00 0 7] tfz. ^mwms<7)mmTvi-{ix{zinfi, 
<. fi^ifi^^'rhm!izii\^x{>^^(nmmin<r> 
t mfixi,i^^<n^mmifiK'^tm<^mm.i.z^^i^ 

thZtifi^hixX^X^^h. l.fzffir>X, it^yyy 



[00081 iSig4'(c-^?S-r-2.ffi-^ft*^J^S^M?E^2.M* 

'iiolti^ ( JP.^BJigiGC/MS : Gas Chromatography/M 
ass Spectroscopy < :ff X7^~? h y^y7 4 — SEifflf 
ii) ) . APM I S (Atmosphere Mass- 1 on Spectrosco 
py : ±%El-< ^ > ftKi^ff ) S . T O F - S I M S 
(Time Of Flight-Secondary Ion Mass Spectroscopy : 

^ixXv\h , 
[0009] 

^s.<nm^-}imt. im.'it^m-n. 'MM.'jt^^-n^.zmxtz 
ijmx'h^tiK mmm^ii^Mmx$i*:) . m\j^mwm< 

AX y ^? -r -i. c t *^'ia*iT'$> o ti , 

[0010] *^BJioa6^{i. ^it^lF^^;? o-yji 1 -i 

9m:ffxfp^b\ m^cr>mm%'^iz:^^^'m^m^ 
mmt^^^ii^cow^^mML. ^co'mi^mzm-:s\.^ 
xmm%^<DW^^mmLo i>WM'e~9i3mRx/mm. - 

3x hTi^jo L , mj^^m^^'smizy ^ - < ^ 

[0 0 1 1 ] 

^'i*izmi>-titi^^imjmm.^izm9m^AmL. ms. 

mhmi^&i^(r>[^^ ^ ^m.Km i fzmizmim\-m3&& 
m.x'^itim^ix^mnm^^tiiL, mtiivt:m9\-mzm 

tt:mi'^mn^'p(^i^mtn(ommiz&':f\^x. mam 
m^^'sm-r^zb ^mmt^i>m^=t^7i}mtzx -> 
xm^^i\.h. 

[00121 t.tz. k.W^'i^'t-'9-f5mzii\^X . ^ 
[ 0 0 1 3 1 ^/c. ±ie<7)?i«t-^*j£t=*5l,>-C, 1# 

[ 0 0 1 4 1 i.wrmm.=^^9^m,ziiv^x . m 
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[00 151 if^. ±ief>i§Ji^:^.:5':^^(c4av^T. m 

[00 16] ^Z::, ±ieSW{i. R)T5E^.1?Sim>ftCifeS 
milim^mm'Tf^m^lzk 0®:aiL7imrK 

[00 1 7} t/^, ±IB0^1i^:-^^a(C^ol»-C, ItJ 

t i: 0 , Buie#HM4'^rf ^!|%«ioa^.at//X{4 
mSS-Mje-f § J: d (c L X i> X t v, 

[00 18] ttz. ±M<^mm'e-^mmi>zi5\^^x . m 
^m'^mm<7)'it^m)i&mzKjm-thm^mc^^ms: 

sc7)i5iei^ia^4itcjj(ts^«jK^i!i^-r-i) xo\.z lx i 

[0 0 1 9] S/-. ±iecO^«^-^JISlC*3l^T, B? 

immzxm^hmm.w^^m.<^w^^v^mxh o , m 
m^mm'rtm^mt. m-^Ltz^^^mt.zm-^x^x . m 
^\-ti>mm<7)^^wm\,z^^mwi^mm^-t^ 
V!>i'A<r>msMm^^{zio<,'thmm.^mm.-t^ koizLx 

[0020]^/^. ±ieaB^;{4. mi^<7)mm%^\,z-m: 

^\9m^^it , miimm%f¥izmM^ixtzif^9mMW0. 
t . mssm^mmmisnzmmirTJU^&^ffh^mt . 
ms.m9mjm^fH^^^mmittzmizmiim\-mi^ 

mmmm(Oi(^miM.iii-ttmm!im'i^m^mt. mum 

mm.izj:-^xi:>m^^ixh. 
[00 2 1] ttz. ±U(7)¥!^mmBMmmzt5^,^x . m 

m^<7)9m^mfT^^fzMzmft^^mnx'h o 1 1 
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t 

[ 0 0 2 2 1 i/i. ±fe«^)4^2i(*l|§jt^S(c*:;i »T. 1?; 

miznm i t:mmmi:m^i-?> x -> iz ix <t 

[0023] 

[^mc^mmm^m.] Lm i mmmmi ^^m^m i m 
m3i:m^^xim-t^.. 

[ 0 0 2 4 1 Hi ii.^mmmmiz ^ ^miM't-i^mm<^.-> 

mm.^t (Dmmi:^^'rf^^y . us ii±%tp(7)mmm 

i^'^mcr>mmt(7)mm^^i-^'yyx'h^ <. 
[002 5] cn miM't-:?mm.(^^i^mfS. 

[0026] ?§M*lK*: i-t!-#Hl« 1 04'(c(i, #HM 

1 0 'p£om^mmimmLxm^izm^&tiit>cr^^^m 

1 2 i)i^-^tix I , m^^mmm 1 2 
®rat{4, ^wmmmmi 2iHizmmi:xmLX[^^ 

*?h®aMi 2<7)mmmmizii^ m\-m&mRi 21^ 

#^'h^t:«o'v^TSSlMl 0>t5C0?5Syt?!JM2::b^W-r-l>?^ 

15 3 0 izii , 3 0 c J; ^-^mmmzm 

-^«r >-C#H«l O^t'iOT^^WSrl^^-fi^y^lfeiHsSI^ 

*S5 0*-'S<tibixTr>^. 

[0027] zcox 0 i,z^ :$^mmmmi>zx^mm't-i$' 
^Mt4. h^mm%^^z^-t^^^m^iHm^mK 

It^-yjl^j'l^ (FTI R-M I R) ^tZiOeiiiJ 
[0028] F«3a5^aRSt#?h7- 'JX^2E{4. ^ 

p^^i:^m^Lfzmztiim^ti^mm^mMth z 
tizx*). mm.<^mizif^ Ltzmm9mi^.tii,^^:fj 
mx'h^. mm.<r)-mzmvt&^m^<r>xsAn^x'?jA 
•t^t. m^mimm\HU^mmmx'^Kmi:m >oml 

h (Evanescent) 3t) tf^f^^^ttiV. mmiZimLfz^ 

mmcommij-i^mth^ixtizcoimyc^FT - 1 mzx 
-pt^hk^w^^ ztizx*), mwLmmzHm 

m^m.mrr?>t. ^(^3m±izi±^ mmmmm.^iz^t 
titmmismmm't^. Ltzti'^-^x, «flR±(:#«L 
tzmmim^mii.-th c t (2 i 0 , mmm%^^z^^ 



BNSOOCIO: <JP__2002168776A_I_> 



:(5) 002-16S776 (P 20 0 2-687 6 



[00 2 9] :z(7^J:'>lzlxmi^^=^^mm:im^-t7^ 

c i: (c J: •) , ^)&nm%'^c^)mmtmi o r^v^ ^ j^t 

1 0 0 3 0 ] ip.m%mmizx^mm=^~9M0> 

[0031 1 ( a ) ^^^m.7^w. 1 2 

% 1 0 '^(^m^Wmim.m L xm'Tiiz{%^htz>h<7) hay 

^^mm-t^m^xh^z t ii^'Z^x-h h . itm.mti:m 
manx'h h ■^mmom^m^^^zw-t h mm\t , 

5 0 0 c in- 1 ( fe* 2 0 rn ) 5 0 0 0 c iri- 1 ( jS* 
2 Atm ) W^(7)W}\- ■ iaii5^'HS-C'S>l>. \^tzfi'^'^X , * 
^f^S^l 2 5rmfiE^^WmCiX'=>«^«{ 

[ 0 0 3 2 3 ^J'h • jfi#J'H*i7)3t*Sjl-r-l.iyrt4t L "C 

t±, mL\t. > 3>- ( s i : mmM:^ 1 . 2-6 

Xtm) , m)Li]^)^2^ (KB r : mkMWiO . 4 — 2 
2A<m) . tfift;^'J'>A (KCl ::S3§^:S1*0. 3~ 
1 m ) . -feU-Wllfiia ( Z n S e : ®ii«fe*«{0 . 

6 — 1 3/xm) , ^ y-ft/^U-fi* (BaFx : ^jgjft* 
1^0. 2— 5//m) . m^t-ti^'^A (C s B r : jgjS-^ 
:glSO. 5 — 3 0;uin) , (Ge : Sii^ 
ftJ^2 — 18/im) . (Li F : jgjg^ 
;Ri^0. 2— 5;um) , 7 «y^b:<r/l^i^'>A (CaFj : 
jSii^ftliO. 2-S//in) . -^^r^r (A 1 2O3 : 
MiSl^:^Ja<0. 3-5jum) . 3'!7'(t-b>-'>A (Cs 

I -.mMik^MQ. 5~2 8//m) , :7 .y-ft-y^^^- 

A (MgF2 -.mmMi^O. 2~6//m) , ^-ft^ 'J 
•^A ( KRS-5 : ^}S*«{0. 6 — 2 8//m) . 
ftaeiS (ZnS : ^S^^^JSO. 7-1 l//m) 

Lf>:*«oT, Cl^tioW^tCiD^^hSjiKRl 2 

m\-^m^\ 2 2r«^-rs««{i, 

[0033] iSiJ'hSiaSfS 1 2(^mt t-ct±, C^X.(f 
0 1 (cs^-Ti 0 iz . •ig®^4 5 ' <r>7—^^mztaj: t fz 

mm^(oim.i:mm-t^zbi}ix'^^, ttz. mx.im 

88^11-23149 5^mWSiZiSML<r>Xo^j:, ^fS: 

<7immim^^^hmm.^mmLxLX\>K ttz. 
mtimmw- 11-9535 s^^mmtzimcrtx o 

iZ, 3 0 0mmi^*J^y'y3.—^\^:^er>^^m^^Xi>}L 

t±. isi^)^i^mmsizji^xsi^ mmit) ^1. 
[ 0 0 34 ] ^^mizxhmk'^=--^^miimv 



X'h^^\ #?HmS1Sl 2(ci8«$ii^}-^^ft!f^M^'.)ft 

^v>i«m&^y^(t?:^^^^miziytz'.>xm^-ti>£-m//^ 
[00351 1 2 * wssfL^^^S!: ix 

^Mm&mi-mimn 1 2 tcH3jt-r ^ t (c j; o . 
mmamirm^^^fzi^co^^i-ytycMtLxii. xe 

(^^y> )J^^>-7jft. 1 85 nmt2 54nmiO^ 
^^ft**-r^i£JE*^*T, 1 7 2 nmC7)S£7t^:^*^- 

l.3t<7)Blttl;J: 0 . C-C, C-H, C-O^t'iO*^ 

[ 0 0 3 6 3 v^MJaScOl^^tcii, fl!!c7)fk^fitj - 

wam^:f3mi:m\' -^xLx^iK ^^mi&mmizx h mm. 

hh. ifz . mtimmw- 11-23149 s^mmm 
^j:<#3'hSja««i 2<7mmizmMti>tzi^<7)^M 

[00371 (b) 0n^m2O 
mhymt LXii, W^^TiO^^Ji»tC^lD^€. 2- 

[ 0 0 3 8 1 , y ^ '7J*yhblX<r>i^U::iy:^ 

-VN'-f H ( S i C ) ■^^^'aA^cmaSrEPjDLTM-r 

^"^fl^t'cos iC^m^^fzicMti, 1. 1 — 25//m^ 

^c7)*5'h^^^L, fio. ^^^xts^tatxmmvx 

[ 0 0 3 9 ] i^c, • i5fS^i'h«ctl63KJSft«:*^l. 
C: t f § -I. . !f ^fg^t^^ ^- H Srfflw ^/i 

[00401 ^/^. ^mc^nmirmib, mmcr)^^^: 

^/Hfltia^ 1 1-9585 3-^HBJBgt-iBtK<7)a«cO 
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[ 0 0 4 1] ( c ) -^mm'Tpm^fjks 0 
4 1 , A, D =7 > 3 6 > . -mMtrnz^m^ixtz 

=i-i:'<7)|St#B3$^t'l.7-'-.^<-X4 0 tCJ; OlSfiK-r 

[0042] mvm&ms. i 2/^)^r^aitt L7^^#mi';^# 

5'hT»ff 3 2 L . ^i'h^ajS 3 4 ic J; 0 m^ft# 

umms siz^i-) y-^j x.^mLxm.^ mm^) mm 

[ 0 0 4 3 1 E|2ii, ^^^cr)m-^^^^)V^~tmi 

Tl^Ktcr)m\%^^^'ts^'yyThh<, Wrs-thii'ji^z, 
"^cym^^^iiir-^mMf^zh^ . ^^cr,-^mM m^(7) 

[0044] a^±(c^^^fe!^SJW*i"#«LT^>^v•> 

t §£Oito.i«iJR>?.'<^ lot. i^m^^tmm 

:^LT1?^KIcL7-^i.iO (-log ( I ,/I 5 ) ) {il® 

[ 0 0 4 5 ] ^rts. *S?fiSS*^<OS!St«»«i^{iSrM 

7 4 0 {c#i.^>aTiiO , m^^-^li^ix 

X4 0i,zi±^ ^^^mMmmi 2cr,mmi>zmmLfzi^m^ 
[ 0 0 4 6 ] , mM-^w 3 8 \.zw^ 

[0047] SJlJEfZfflV >S*^'Hg{i. iS^{c:35;i'|.j§jSS 
«1 2F*llSSr^*RttLT3lO^S(t^i7)T\ nU^MK 
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M5t*'T'& I. «! i: J: 0 . mmcimmt^^mx'^ h 

c)x\ MA i^^im.iz^^'osm^mm^:^fz><bc^)mMm 

< X- i= ^ t V » #IS ^ . 
[0048] (d) -/f^^«|^*#:S5 0 

- hv< .y ^mm\%^^zm-s^ , rs^irtsr^^^ss 4 * 

Hr^s^H 5 4 ^mm-tmmmm. 5 2 1 l -c ^ ^ 

[0049] mn^rn. 3 8{i, wMm'^¥\^^k3 0 
J: '^mu^ixfzmmhm.tH'^'M.^hix.tzn'm.x 0 1> 

5 2 $rSiJffll-r^ <. wiUc i D . $iJM^a 5 2 ^/hL Tr5 
ift?%Hr^*^S 5 4 *r ist!) L , iiilf^SBcOi^^l^tUK ^ ^. 

[0050] ?f l?St*l«|^*^M 5 4 h L Tti . ^^-l-SiS 

hZhii-X'^h. ifz. ^n±^Mcr,t^t>K>iz^ TyX 

10 05 11 tfz. mmmm^ms5 4ii. m^hm^ 
mm 1 2 <7)w^mzm \>^i>ms.t ^mLxi,i\,K 

[0 0 5 2] C2D mm%'i^cr>mm^wmm<r>mmit 
^mMizx ^ wti^- , ^^^hum^i^mu 1 2 

Wi^M^tX\''^^hl,fX'ii^\i^. Ltztf^-yX. 

mmi 2cr>mmiz^-t?>mmkmoai)-e>mm^'i'(^ 
i^^ibxti^. ^mmitpm.Lxt5<'£:'mi}^$>^ . mi- 

[0053] ^HM^JOr^lfet^MjgJKfcfSJRh-^^cT)!® 
t-f, Zixc><^m^i>z-:>\,^X^'th. 

[00543 mm%^cr)nmiimmjs.ifi^<^j:hii}£ 
tc, mmnmi^^^i^w^i 2tc#«L^^<^^<. 
Ltzifi-^x . mmm><^x^minm&<rifm<<zx "m^v 
m^sLi 2±.i,znm-thmmii'^(r>M.i>mm-h. z 
zx\ mm%^cr)mvm'mmmic. #««i:>tgiojft 
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C = K, \ W 
— ^ , UtniSiSSftl 1 2 A^i^m $ J iti $> t ffy^am i 

I = lo x e xp (-W / 

A = - 1 ogjo ( I lo ) 
i: t xmt^ix^^ .. Ltzi)^':>X , ( 2 ) 5^.5:t< ( 3 ) j*:ar 

A oc W X N X a 

-:. -c. ( 1 ) 5«;{i . ^^^twm<r)m%im ^ K 

C = Kj X A 

( 1 ) ( 5 ) sJCJ; 0 , m^^'A(r)}m.tmW'^(^^ 

[0059] mnmLcnmmt, mtimT<r>^mi>zx 
[0060]® i-r, mm!m.ifi-imm.xm^-ti> 

[ 0 0 6 1 ] © J^rv^f, mf4:4'c7)?5^«£7)iiS^SiJ 
[ 0 0 6 2 1(3> iJC^r^-C', f5^^'^^««l 2(C#«L yt: 

mvmmzi:hmy^-'?cr>^mM(r>iK^^i:^^^m. 

[ 0 0 6 3 ] ® ^<?)?§lfe!|U«ai^<7)2&Stc 
[ 0 0 6 4 ] . ttfiit^iSlii^SJi-^t-ft^ ^ t ifi 

^ii^i^x'hh. z<7)tzMzi±^ ^^9i-m&mmi 2imm 
^tpizmmL^i>ihmm^^mx'tmM<o±^ $<oa8^ 
i'ii^K mnmmtt&^<^±^^cm^^^ib^»bx 

ii<ztti^!(imx'hh. 

[ 0 0 6 5 ] i:^. JEm^mMcOt:ibizt±\^^^m^n- 

fz. ^^mimmm<mmizi:'^xm^j:h<r>x\ je 
m^j:^mm^i:'ij o fz»)\.zkm^ Ltzv^■t^x (D^miz 
-:>\>^x^tmn^&.(r>m^i:no^ti'f>&, 
[0066] mm±cr)mmmm^f^^cr>nmm.iM.iii-t 



[0055] 

■•■ ( 1 ) 

t-r^t. i:xrc.y^iz j- 0 m-t _ >: j^^-c- § -5. ,, 

[0056] 

X a) — (2) 

- ( 3 ) 

[0057] 

- ( 4 ) 

[0058] 

... (5) 

[0067]® i-r. mm^K^m^mm^izmi 

[ 0 0 68 J ® j^i:v^T', mm±.izz(ommi—mmm. 

[0069]® ^^zi^x\ mm^m^L fzmw.^mm^ 

[0070]® <!f:\>^x\ i^^^MRit^c i ^mm^z 
nmLt:mmizi::i>m^-f'c7)m±mcr)iz^^^m^ m. 

[0071]® ix^^T-. mmc7ym.m, rn^m. mmm 

[ 0 0 7 2 ] ® #«* t t&^(7mm^i^m. ■ > 

[ 0 0 7 3 ] ^ LT , a^i7)f*H^4iia^T' 

[0074]ia3{i, 24 BtSSScStC i S-ft^f^^^ 

^®?§]*i:<7)Mf^$r^-t^7 7-eS)-&. DOP (i^^^' 
i-)Uyi^]^-h) cr^^ «f|;t.«l ng/m3<^DOP 
jggS<7):^m4'(C'>j;->'x2:2 4^SJfca-r-S.t. 
y lO'^CHj unit./cm2 X'h 

^hzti^ixi^^. mizmm. 24mmmmmco^ 

I— y\^fflCDft«»*5 1 012CH2 u n i ty^cm^T 
hixif. ±m'Pcr>D O PitS*^' 1 n g/m3 T'^^^ CI i: 

. --fj. TBP (uymh'j y^/w : hm^pj ) ^ 
i}^-iX. m^nMLt-rhw».mz^^Mti^mm.<D 

m^^^»^^»>Xii< C i: Ifi^X'^h. 
[0075303 iZM^X d ^r«!filg$:^*^f^« LT x 
-^'<._x4 0{zS;iTl3<::t-C\ ^i'hSjS*^! 2 

m<nnSm^%\ii-thZtifiX'^h. $.tz. I23t:5^-r^ 
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[0 0 7 6] 1.3,1 mm'^-^iom 

[0077] if^, 1 2 . Mlg-t'^S!.'!? 

^g|5X{i-giI^#iaiM 1 0 ^iz^m L T i, J: I 

[ 0 0 7 <S ] >T-\ m[-^M2 Oii^i'o^ithtitzmi- 

mhm^mmi 2mzxmi-?o., m\-jmmmi 
2rttzA»f$iL/cfStj'h^{±, m\-mi^mmi2c'mmcr> 

1 2cr,m:mizmmLx^^^i^m9«cr>m^immixr 
^-^'yyi. mifmmmwLi 2<7)nmziiim$i-i7^. 
[0079] >T, m^mismm 1 2 *^^>aist$n/c 
mm^ . m\-=fmif3 2 ^a-Lxmfmtii^sA tzx 

[ 0 0 8 0 ] <J:»,^T'. MM^ms StCct O^ffi L^#B 

[0081] <j:i^-t\ 'ij^ictstT. mnKt^\>^mm 

6zt(,zx ^m\-mMmKi 2cr>^mizm.mLx\>'^i>m 

[0082] ix\^^x\ iiimiz]xitx±Mm^^m*)m:L 

[00831 zcr)^ 0 iz^ :^mmmmizj:ini. mn-m 
j^mm. 1 2 'Pizti (t ^ mm<7)f>^m^m^m^mm ttz 

'^ncnwmzy >f - hVN-y 9~th(^x'. mm%^(r>m 

'J r)V9 ^ Mzm^-Th t i: t , 
ir^hZbifiX'^h. 

[0084] [ ^ 2 Wsmm ] 2 wmmi,z 

^i>mm.t-'Sr:Hmjmmm:i<z-:>\'^xmATjm.mb 
^^xmmt^. miviwrnsnz^^-tmimmm 
^zx^w^^-^:fjmsa/^m.t mm<r>mmz\m~<r> 
vi'^r^nLmm^'-^«^LmAmmz^i>. 

[ 0 0 8 5 1 114 i,i:¥mimm.i<zi:hm^=^~-?M<r> 
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[008 6 ] w.immmxzi^hw%^-^mm.x\t, 

mim.<n^w-&mt£mm%\<zx ->x\i. -c^^vf^fflmf: 

'^cr)mimmizw^^d:mm ( f^ij.ttj'c - hs, o - h 
s i ~Hm^-t ) c'>^TmmiznsB-t^&M:m<7)^^ 
i'm<r>isi^m<:r)^^m^-ti-amm^m(r)jTmzii-h» 

[ o 0 8 7 ] ^^T\ ^mmm?Mzx 7^mm=e-^mm. 
xu . mmmmm 1 2 i: ^j^n^mgi 3 4 i: comizmh 

i&iRmizmtii I . ^c^y&^m^zMmr^nmmmm 
(^m.mi:Mtiii. M.iiiLtzmm(zm':^^^xmmm ocd 
i^m^m^mizy ^ - k./ vy i?-r-i.i: 0 izm^ix\'^ 

[0088] ■t^j:t>-h . :^^tmmxzxhmi^=^-9m: 
wii. MAiz^-ti^'ji^z^ hhmm%{m^m) ion 
^zmM^ixfzmvm&mui 2^nm^mKmLfzmz 
mt^ti^mm^^m^h zhizk-^mm% 1 oi*iic 

m^m^^mi^ 0 1 ^w-ri. ^ 1 mmm^zx 
^w^=t~'?mm.bnmx'hh. ^mmizxh^ 

mil 3 4 1 £7)S(c*?h^^f+ 3 2^mnhitt><oiz. fit 
t>[^wm&y -f 71-^4 2 ^m-r. '^mcDm.Mm<r>m9m 
(r>iff.i:msimz^9mtiiSs s 4 izmK-t&^iz$>^ « 
[0089] ^coj: o iz Lxmm't--?mm^mm-t^ 
zbizxK). Mm^j:^^n=F'mi^3 2 ( FT- 1 Rmm.) 

[0090] nM'Bmmcr,-ii-^ws}^mznmLfzmh 

^J^3i7 /l^^ti. mtti^miDX^^^ hti^y (SP . 
ECTROGON) ttiOISsgSixTt^l., 05{i|alttJ: 01106 

^tix^i-^&mmmmiy ^ fi-ffcrt^^mmnix^i^ h 

)V<^m^^'t^yyX'hh. US (a) . 115 (b) . 

115 (c) ji, ^ix^'ti^ o-Hm(n-9t'f-mmi,znmt 

^^^i^^^-fh y -(iv^^ c - \{^(r>%^wm^zn 
i&thWL^i&^mkth y^>v^. Si- w^^=Fm 
Wii.znmthm.^i&^m^^^ y -r ;u^-c* s <> 

thxii. z<r)Xo^j:y ^ ivi^tmmthzbij^x'^ 

[ 0 0 9 1 ] ^srii, ^mtmm^zxi>mm^-'^m.m.x 
a. ^^9\^i^m^y ^iV'!fA2t mm^^ sAt cnm 
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mi-hXo (c L , mmtii^ 3 4 A D^im 3 6b 

(CJ:»), S.. NitSr(*I±f Swi:3&»-C*^. ^-Ja. 
^,f\A 4,^3 «/.'N*ffiill[IISS4 6 , o -/ > T> 7*4 
S (i , '£--r L i, iS ( t ^ €>|g<i ^- V > 
[0092] <?:{- , *^»J®(cJ;-g.if%t-^:>5-ffi{c 

[0093] 1 2 e . illjE't^^S' l? 

H^l 0 4>(-|SK-r-i.. tii^. El4-<:'{i, #?[-jSjSK1g 
1 2<7)A^#fflai OtftCi^SLTK^*^', 5!ii'h3t?¥-2 

0, f^mimiiSi^-m3omfm^mi^^m.so<r> 

[0094] ;^!:i»T'. m\-%U2Qt^h^^Coixf-ii^'9\- 
mA. m\-w^msi\ 2rt(c7>jf^i.. ^i'hjSiia^si 

2l*jtcAS+$il^#^iSE{4, #?h«3^«^l 2f0a«<^ 

1 2c7)^®(C®*Lr»''-l.?^*fetJ»<50ffi?fi«r:^WLTr 
[0095] iJlt-k-C, 1 2 *'^>itiSt$il/c 

3 4tcJ:0^ai-r^o #^1^*^3 4 -C 

[00 9 6] '^KV^X', m\m!>^3A\Zi.^^^^ixfz 

#?h^^tcao' % , Ms^a 3 8 tcj: -o xmm<m. 

[00 9 7] Sim§IM3 8tc:i:0maiLn:#iB 

Ml 0 4'O?5f?fe!r^!i®c7)}tK*>3f^fflJ; ») v^:^^tc 
(4. Sil^a38{4, $lJffll^a5 2{C:^>f-H>'N'vi7$(I 

[00 98] <!K\^X\ jC^StCiStT. @5^L^V^S|^'^3t 

[00 99] iiCt^-C, «tJStC*StT±iEiW^5r^9jgL 
[0100] CicT) j: 3 *^MB®t::J;fL«f - 

iOjgJgjffl^Jr^T^'V -?-<7)ilUgt:»-?v^TS?fflMl OcO?^ 

^mxcthztifix-^h, 

[0 1 0 1 1 isimmmx'it. mv^^T^y 
^^^fVrmm. 1 2 1 fS^i'H^aiS 3 4 1 cos 



[01021 Mitf, laetci^^i: jSjg^^Jc?)^ 

^•^.ISS'?)*'^^!*^)^^ -< IV' 9 4 2 3- 4 2 f ^igte 
«K6 0c7)|5l-Cfl»S±CifiiSL-C=-i-&^?h'^J=!{iS3®7 ^ /L 
^' 4 2 ^rfflS L , latnlS 6 0$: EteWbCiS t. T [£lte^ ^. 

cfctciO- ^^^mumm 2*aii*L3t#i'hiS!*»'jSji 

-r'2>*5'f^J«3Sia7 ^ /I. J' 4 2 a - 4 2 f ^mAf^mt 
h Z t :f}^X' § . iHlteIg 6 0 tc ct ^. ^9\-^mim 7 -f 71 
.^4 2 a- 4 2 f c7)iatR{4, fl^J/ltfiSm^g 3 StC i S 

7 -< >i'9mm.m^izm-:i^^xmm'r^ z t ifix-^ h . 
[ 0 1 0 3 ] i/-. iimmmx'ii. mvmmkWLi 
2 1 m^m^^ 3 4 h (^mzmv^wM^y ^ 119 4 2 

*iS{t}^c*v ^^-l-Ttil^ 2 0 i: ^^9\-mmm^ 1 2 i: ff)miz 

m^'mmmi&y < 11-9 4 2 sr^ttT t i 
[0104] [ig3iitsm^.] ^^WMcomsmmmmiz 
x^mm't-9 ■^&Rx/mm.iz-:> \,^xm7 Rx/m s^m 

v »TMB3-r^. =5r*3. 0i:J!;Mll6{c*-riSiai^m2 

[01051 m7ii:^mmmizj::^mm'e-9msco 
mm^^-timm. m8ti^mmmmiz^hm=i:-'9 
mimzj3»^^9h^m<7>^m^^^-tim^mxhh. 

[ 0 1 0 6 ] m mmmmizi:^>mm't~9mm.x'ii. 

^^^fmm^m^K if^^^mmty-ox.m\^miz 

x-3xmmmmcr>mm'^^i'<7'j. tJi-u^***^, fr 
iiiioj; -3(c, FT- 1 Rmmnizm ■ mm^j: fzih. mm 
=t~9^mio4mit^fsmti:m^ o ^.x-uf-t- i r 
m^mizith^mfi-m^^mmm^mm'^^ z t l 
—:fj, m2mtmmizx^mm^-9mm(ox5iz 

[0107] -eciT, 2js:||SgJg®.jcJ:i.fi*i^^:5'^B 

w-ri. zbizj:o. ^"Fwrnm^ifiWi^Bimmzisi 

ixh lXli2\:j±cr)mm^mz-:>\,^X<7ymS.i%liiL. 

w-tiiLfzmmizm-:Si.^xmm^i ocommsn'wmizy 

^-]tJ<.y9i■i,X'J^zm^Lx\>^i>. 

[01081 -r^sri?*) . ^njfijgjstc i hmm^^-^m 

ati. 07{c:5^-rJ:dtc> ^)^#fflm (ffl^S) lOrt 

izmm^ittzmhmi&m^ 12^ p^^^mm.m Ltzmz 

l^ltr &7i|^«^^W-r^rflfe!|^»^W#S3 0 1 . 
lfet?3«l^*S5 0i:SrW-r^.^J4. IglHSfeJ^Hil-i 

h^'^=~9^tmmx'hi>. -^mmmiizxi,^ 
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[0109] zc'yJ: 0 (cLTfi^^-^HS^meJtf -g. 
■ZtlzXi^}. lSm^j:^^9\-=Fm\ 3 2 ( F T - I R^S ) 

'C7)-C\ ^ffi<iiiifg*ffi!ljl:-r-g>.2.t*'-C'# 
tti. mn^M2 2aM^mM:'iimT-^ ^^)'C. i^ik 

[01 10] Wi3:'^-^W<r)^-%%m.2 2 h LTJ±, fSI/l 
[0111] ^^^*nr^SfO^#«j^*T^ L-Cfi - 

[01 12] mimm^^m^^fz%->^v ^ v -/ 

}i*^i:{4. L i NbOo-^L i T a Oj ^ h' iO^p^f;^ 
^f^03e^^H^HiOlS«^^:^IB] Sr J^ifiJfKjtc 18 0 KRte 

^ct*i"T'§s mm. mmm. ^^im. ^9 

104 6 — 105 CM (1998) ^#g3) , JIO 
[01 13] *J'f-3lcJ!P.2 2{4. #n3^j®lBKrtp]S& 2 4 

L . ^{4 , w^9\-%m 2 2^ ms&'t^mi^mTizm. 0 # 

[0114] mi-iLmMmmm24ii. mmms siz 
2 2t^i^^i:>i'Lhm*rm<7)mmk^m^^^mMmm.3 

8iZtii:h^^^ ZiXlZX'O. mi-mW.2 2i}>(:>^(:>iX 

i>^^in'mcr>igc^b tktammc^mmt ^Mii-^ttx^Ji-w 

[0 1 1 5] ^mmwmizx^mm'tz:i:pmm.x' 
a. mi-m^mL 1 2tm9mtii^3 4 1 coratf - a y 

>'^•4 4^|ft^t. •f-a -y>'N-igift(sIK4 6t2j;0IE»rr^=t 
PtCt, ^^'f-^ffi^34tA/D^S36i:i7)S{c:o 
•y^-f >^T>rSri5ttTV%^, ^3 •y/\-4 2<7)f-3 ye 
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I 

4.^3 v /N°|gf|j|nlg&4 6 , n-vi'-i >TyT4 8l± , 

[ 0 1 1 6 ] S/i, 3 y / \"4 4 .aC^-f 3 y '\'SI<f))IUff§ 
4 6 Sr^tt Rh 0 1 , ^J-K^iratAlHlf § 2 4 ai,tl 
L Jtl^^fSf^iigft-i-*- Q >y y T>- 8 At)-f 

J: (ctiR^ L , ic^mmmmm^^mmm^t ixm 

v >-g> J; otcLTi> J; *' 

[0 1 1 7] *siMt5®.(cj;i>iM*;i^:ri:^^j£(c 

[ 0 11 8 ] t-r, mi-mi^mw. 12*. 
iiMi 04'(ciss-?-'S. ^fc, M7 xii. ^^^y^i^mu 

1 2<r>A.^mH^l 0^t,zmM.lX\i^^:/)K *5'f-3t}^.2 

2 . 3 0 Rv^t^mrn'Mm^mw 5 0(r> 

^aiX{i:-gg^#H^ 1 0 tfWSB L T i> J: v\ 
[0119] i^l^r. *i'l-3tjilE»ISll?g2 4 AMi,Fl5eiO 
«"Mfi-^$r#i'h5fej!g2 2tcai:»3L. mmM22^-i^tii 

[0120] J^:v»T. #?l-7ej!S2 23&-^>5&^xbil/v:#^^ 

la^v ^^-hiija^^i 2mzxm'th. mmmmm.! 
2ff^i,zxm^ixtz^-mm. m^-mmmmi 2cr,mmcr> 
mmizii\,^x^mf^^Rm^tL^ tmf^i>zm9\-m^^m 

[0121] jjci^T-, mmmmmi 2i}>(:>iiim$titz 
^^9mt:m^miii^ 3 4izxotktiiL, m%mm. 3 s 

^•:S*Sr^f^. CCOI^. *^7^iSlg»tH]{f&2 4*>ii>aj 

[0122] mi-^mmmmm24 tcj: 0 . is^ 

ilLfi=o^i:{cJ: 0, miHSfiJ^W-tci^^ii^^^il 

[0123] ixv^T, mm^ssizx ^n^a^Ltzwrn 
{4, in^as 8(4, mmmm.5 2^zy a - n^- y 

ffll^S5 2{4, mmhW^^^^x.. #H«1 0 

• m^i^ith. Zo\^X. #Hmi 0 

[0 124] J>:v^T% '^-^{riet-T. ll^L^v^ssii'F5t 
5tjl*»i?.^-t^^ii;t:«li'h3KSr#^'l-igjgS)Kl 2(CBg|f^ 
^ d i: {c J; 0 m\-m&W^ 1 2 0«BtC(R^ LT V ^^.^5 

[0125] '^-StCiBfCiiejll^S-i^OjgL 

[0126] zcr>x 'J (2. :^mmmmizxtui, t^M:^ 
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[ 0 1 2 7 ] m^.x'7^^^m^j:-^-^^^m^?t^ 

mX^ii-^X-&tiif^^m^X'^^m^i:im\ir^Ztit 

hZti)'^X'^^, ltzi}-^-^X. ffimWB-^ 
ac/iafg60?!?:^r(c i o-c^ilffli^l. z t J; 0 . m^fiUft 

mm-fhztifx'^h. 

[0 12 9] ti^. mumsf.z^-tii'ji,z^ ^^ft 

i&(r>nts:hmk(r>^'^V%m2 2 a~2 2 f ^lUlg^Se 0 

^o[5I.l:^m±c^^^LT=$:-s.#^'^3t^®2 2^ssL. 0 
mueoimmmizi^-yxm^^httnz^ it^^mm 

2 2 a-2 2 f *»i?>aiit$itl.U^i'h^<?)«feft€:Jl«»:}f5l 

•r-l.^i:t:J:0. #i'h7tM2 2 a~2 2 f (;J: OIB^$ 

tihJum^m.-^mi\,zii\.^xif^^(r)mtmM:^m^\ 

[0130] [|g4SIS6?^®] *^^8iOll4|ISfe?g®t: 

a. miT}smsiz^'tmiV3S^3'mmm^zxhm 

[013 1] m9\±:^mimwiz^h^^wm^^m.(r> 
m^i:^'tmx'hh. 

[0132] ^mmvit. m i jbrnmsmmWiiz 

vvy^y^ -mm^rm^zmm-t^ . 
[0133] mwn-mi oizmt-iifz^ owyy ^- 
mmp^izii. ^^!ra*rlK•c^)^►^f*:'>x-^^7 2*^mg 
^tix^^h. ^i^'y jL-fM 2mmiz{i, y^hv-J 

7 6*«iatt/?>ix'rv>S. <£^VX^'7 6±:frtCJi. RSt 
^IklS. S0im»hixXi5*) , 3fc^8 2*-^ai« 
$ix^c3t$rK9t7t^^7 8. 8 0^^LT^f45'>x- 

N 7 2 tCBBJt t- # ^ i -p (C^ o "C V > ^ . 

[0 1 3 4 ] ^SF*3gE(:m. ^fc. ^Sl^SlU7)#ee^4) 

. 3 Oli , |g 1 TiS.'m 3 SISfeJBffitC 



[0135] i^W7t^5;^8 Oc7)j5ff ]Klt.-7t^.^,S 
0 rM^-t^RWM^^^t^L- > Xc7,).^®(cfi-«L./-}^i{i 

• l^1-|.??Sfe1?5»Jfll?^l55 0*iiS*ti^i.iLTi.>S... 

m'^n^m^n. 5 0 ti . ai 1 pjs^ 3 ^iaffi® (c x^m 

[0136] ■ic?;)^ 'J tc, *^5gff^.^tc i^iiJtt 

tz^mam'^. nm%^i^z^^'thi^yim'^^m^-th 
^mt IX, mi jbsmsmmmizj: hmm^-^fi 

m.mj^mm.^mmLxv^:^.. 

[0137] 3.-.>\7 2±.{iZm^L i-zy^ h U 

7 4 i)-e>mwmi3m^ Lxmm.nmzmii ^ixh.m 

DNQ- y d<7 -y 7mmti>h^J:h:\i>'mV 'Jy^ h 

c)^. 7 * h i^i^x hmifi^it Ltzmmmm.x'hh^ 

m^tih . z<7)Xd izikm^ixtz^^^t/i^^'^^ 
s 0 ^mj£-r-&3t^p yx^KmmizHm^^ t , zix 

^m. J^cryf^^^-^yyti^X'^it, MiPa^^*^'^^ 
hZhizi,^j:^. itz, mmp^mz:^^^^m.wAu 

mcr>mmi:Riw^z ti^h^, 
[0138] ^mtmrnn^'r^^ 0 vyyy^ -m^<^ 

0. mmimizx^yt<7yf^um^^mi:>^zti}-x'^^ 
m<r>mm'\<oi^mmc^mm^mmmzm^-r^ z t 

[0139] Lfzt<':>X. Z(r)X 0 iZ^V V^yy ^- 

--yy^mzmm^H-t i>^mi:mm\.z=s'mLxmm 

^^\z*ch(r)^m±X'^hti:.i:>\,z. x^miW^^^ 

5 0 {zx ^^m^^<r>mmi'&^mRK->m.mzm^-t 

^ZbifiX'^h. 

[0140] z(r>x 0 (w. :immm\.zxtni. mm 

sm3||jtJgffi{::J:^?i^t~:?ilSS-3ty Vi^yy ^ 

yi^^\.zumm-t hmmi:-mmizi-m l r nig^^ 

1, z^j:hff>^m±xthtti.{z, mmi'm^^mzx 
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0 mm{>^^<^mm^mi:mmK'mwtz^-t7^ z t 

^ ... 

[ 0 1 4 1 ] ±smMmmrQU, mmmitvx^ 
W.LX Mafx V > ,. ^M-i^mmw. i 2 e 1^ < ■mm'^'S.TS- 
{0 14 2] tfz. iimmmrnxu, m^mnn'^m^ 

5 0 S-IEK L T^grta5c7;)^^Sfit)M^r** L T t 
9r^^^hzm^< fiilo :7 - hv < >y ^ o T i J: I V 

i'S:^'<^-^'{cfe;t J: d {2 LT t i V 

[0143] [ms^jfijg^] ^wmm3mmmi>z 
=Sr*> , Hi jbsH 8 (c^-rn 1 j^M^ 3 mtmmiz x i, 

[ 0 1 4 4 ] m oii^mmmmizx^^tii^mm. 

[0145] :$mtmmTii^ m i Jbrnmsms^i^miz 

{tm^m^m.^mizMm-t:t> . mimwmmsa. xVn- 
■ixmmj:mizi5^^x. mtKmim. m^Hi-mm. y- 

[0146] mm:9m9 o F^tji. i^va ymim^m. 

^-th fzih<r>:^mMX'h h WHM 10 0 ifmM.^ixX \ ^ 
iPn?^100{i, 'N'/Wr9 4$-y}-LT;<rx^*&£^>?. 

■r A 9 2 /-cTfc 0 , v 'J n ym\m.cmmz'^^ 

1 0 0 t^mz<mx'% -I. J: d tc^SroT v^^ . *F 

im \ Q O(r>wm\,z\i^ *Fi^<oife«-^s:%— t-r^Jt*^ 

iO^SftWQSS-l'i'LT. 0 0 5rSn|^-r-l./ci6£7) 

t - ^ 9 6 *>'^*>^1T t > i, . ^KnSI 9 0 rtc7)*PS« 1 

0 otd^ir^-rs^i^fcti. '^Tsmi oon\.z^mnm.x 

A/'^iaj^Ml O 63&»'IS(t^ilTt^^. 
[ 0 1 4 7 J ^PS9 0(*lt-{i. ^I^O#H^ttitfO 

?^ife??i«s-i^ai^^?§sfe!B5M^#f^S3 0i:-, 
^ . m^Wrt^^^ 3 0 at^?^^ifi^#g 5 0 

ti. HI .7^S|g3 HJfeffi^f; J: ^r^^fe!|*M^*f*©aiX 
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